
528 

,111lg ........................ 
Allyrlst ...................... 
Sq~te inl~er  . . . . . . . . . . . . . . . . . .  
clct<tlDer. ..................... 
S~met i i l v r  . . . . . . . . . . . . . . . . . . .  
Lieveiulrer. . . . . . . . . . . . . . . . . .  

A V e K l p  .............. 

MONTELILY WEATHER REVIEW. NOVEMBER, 1903 

~~ . 

0 i, 

lii.4IJ 41.i.5 
1 3 .  
5 i .  
45. 
3-1. 12 -13.3'' 
25. 57 4l.!19 

4 S . N  *".S 
~ _ _ _  

METEOROLOGCICAL REICORD AT ORONO, ME. 
By Prof. JAMES S. STEVENS, dated November 23,1903. 

From January 1, 1869, to January 1, 1893, a series of me- 
teorological records was kept a t  Orono, Me., by Dr. M. C. 
Fernalcl, es-president and sometime professor of physics a t  the 
University of Maine. The observations included three records 
&ily of temperature, relative humidity, maximum and minimum 
temperature, air pressure, cloudiness, and wind direction and 
force. These were taken a t  7 a. m. and 2 and 9 11. m. local t,iiue. 

The latitude of the place of observation is 41" 54' 2" north; 
longitude 68" 40' 11" west. and height above sea level 115 feet. 

These results hare not beeu published heretofore and i t  \vas 
thought tlint tlieir present,ation here might be of  general in- 
terest, and that some of the results might prove of iiiore tliiin 
passing value. 

Clonsiclering first the observations relating to  temper:iture, 
nTe note the following: 

BIrnn of warnirst, day. August 7,  l U 6 .  . . . . . . . . . . . . . . . . . .  
1Ie:~n of coldest rl;ty. .Jnu~ary 8,  187 .X. . . . . . . . . . . . . . . . . .  -17. 2 
Alrsolute liigliest, teniliwat,ure. dugust 31. 1871; . . . . . . . . .  :)I;. 7 
.ilifioliite lowest trmpc.rature, lhv?i~tiilier 31. lS!N). . . . . . . .  -31;. 3 
&lean of iiiaxinllrrli tt~nil1or:ttUres. . . . . . . . . . . . . . . . . . . . . . .  
&I1.an of n i in in~~~ni  tmipwat,urca . . . . . .  
&Iran of the i i i t ~ t n  t i i i i s i i t i u ~ i i  m i 1  niinin 
&Itsan of three rlailg readings for t,lir sa~ i i e  period. . . . . . . .  
The agreement I d w e e n  the last two nuiiibers in tlie alwve 

list is remarkable. SO far as these observations go, the averngc! 
of the inasinla and iniiiiiiia is esseiitially the mine :is t,he average 
of three daily readings wlien carrictl through a sufficieiit,ly 
prolonged period. Taking t,he reCOrc1S for each s e p r a t e  
month of the twenty-four years it is founcl thitt about o1ic.e :L 
year the mean froiii the maximum nnd miniinurn differ fruiii 
ihat  of three claily readings 1.y as iiiuch as cine clegree. 

A st,rilring result is obtained i f  we t,:tke the uienu of t,lie 
niean daily temperataure for eac.h inontli of tlie periotl uiider 
consideration, and then in turii take the inenii of the months 
which differ by six. This is sliown, as follows: 

iifmu tr~nr~~artrf.coe , for  f uimty-four yecirs. 
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Jaiiuary ...................... 
February . . . . . . . . . . . . . . . . . .  
March ........................ 
April ......................... 
May ......................... 
June . .  ........................ 

Average.. .............. 

0 

16. (r.1 
19.21 
27.31 
4U. 1!1 
52.51 
$2.41 

36.29 

Comparing these results with the mean teinperature for the 
whole periocl (42.48"), we observe that  in  no case cloes tlie 
meaii of the pairs of months consiclerecl clift'er by as iuuch as 
one degree therefroni. It  is hoped that  other olJservers wli(i 
have recorded the data for long periods will ap l~ ly  this tebt. 

Tlie mean temperature for each month shows that  the innxi- 
muin occurred in  July. 67.40", and the iiiiniinuin in January, 
16.09". This latter is contrary to the prevailing opinion re- 
garding Maine temperature, as February is generdly regarded 
i ts the coldest month. When the monthly m e m s  are lilottetl 
the curve has the general characteristics of curves of this class 
plotted by other observers. See, for example, Looniiq's 
Treatise on Meteorology, 1). :?1, where is plotted a like curve 
for New Haven, covering a period of eighty-six yearb. The 
similarity of the two curves is striking. 

During the period in question the total annual rainfall 
averaged 86.00 inches and the mowfall 94.43 inches, iuaking 
the average annual precipitation 45.44 inches, or :?.7!) inches 
per month.' 

of snowfall and equivalent melted mow water; the use of the ratio 1u 
is only allowable in extreme necessity.--Ea 

~ ~~~~~~~~~ ~ ~ ~~~ - - 
'It can not l ~ r  too strongly urged that ohservers measure lioth 

The mean percentage of cloudiiiess for the twenty-four years 
was 53. The direction and force of the wind, recurded in ac- 
cordance with the instructions of the United States Weather 
Bureau. resulted as follows: Northwest and west, 40 per cent; 
southwest and south, 28 per cent; northeast and north, 20 
per cent; southeast aiid south, 12 per cent. 

The niasimuin bartiiiietric pressure reduced to 32D F. mas 
:W.S:<:j inches; the ininiinuin, SH.id:< inches; and the mean, 
29.842 inches. The correction for gravity is inappreciable. 

Tlie iiiean pressure o f  vapor f u r  fifteen J eiirh (lN!L1684) 
n as 0.257 iiiches ( ~ f  iiiercury. 

The relative liiiiiiidity raiiged from n iiiasiiiiuin o f  100 per 
cent to a uiininiiiiii of 10 per cent,, with a iiiean for tlie 24-ye:tr 
lieriocl of 77 per cent. 

The nuiiilier of thunderbtoriiie uliserrecl ' during the period 
Was at3 f(Jllo\VS: 

YY'II.. Sa). 
lS7ll . . . . . . . . . . . . . . . . .  7 
l S 7 l  . . . . . . . . . . . . . . . .  5 
lS74. . . . . . . . . . . . . . . . .  10 
lS73. . . . . . . . . . . . . . . .  4 
IS74 . . . . . . . . . . . . . . . .  4 

. . . . . . . . . . . . . . . . .  1; 
. . . . . . . . . . . . . . .  4 

. . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . .  !) 

. . . . . . . . . . . . . . . .  14 

. . . . . . . . . . . . . . . .  !J 

. . . . . . . . . . . . . . . .  13 

I-8.ar. Nu. 
. . . . . . . . . . . . . . . . .  12 
. . . . . . . . . . . . . . . . .  12 
. . . . . . . . . . . . . . . .  111 

. . . . . . . . . . . . . . . . .  13 

. . . . . . . . . . . . . . . .  13 

. . . . . . . . . . . . . . . . .  11 

. . . . . . . . . . . . . . . . .  14 
. . . . . . . . . . . .  11 

lS!)Il. . . . . . . . . . . . . . . . .  10 
1s:11.. . . . . . . . . . . . . . . .  13 
l S 9 4 . .  . . . . . . . . . . . . . . .  X 

\ l l~e i i  tliese iiinuliers are plottril tliere seriu to e&t lwriods 
of maxiixt ant1 uiiiiiiii:L o f  thuntlersttirms. 

MOUNTAIN AND VALLEY BREEZES. 
I{> hil  IF. 5. rab\\l I(,  ~ S S I . ~ . I U ~  111 h i t  ~ W I ~ ~ I I W  1 1 1  i r . l l t . i l d  i ~ l l l \ L r , I t ~ ,  ~ ~ t t . ~ i  (*.l~II~IIII~~,, 

I t  is a \\ell-known fitct tlint iiiou~itaiiis n i i c l  vnlleys ha le  cer- 
tniii plienuiiienii that  :we pecnliarl> their own. Pruba1,ly the 
b e d  kiio\vii o f  thehe :we mouiit:riu ant1 valley breezes. 

Because o f  active rncliation a t  uiglit tlie layers of air near 
tlie e:trt8h lieconirs cooletl, hence heavy, nntl teiid to 11101 e down 
hill. This twcleiicy soon rehnlts iii a generitl clo\vn-v:illey 
iuo\ ?went of tlie loner  stntta, procliicing n iierceptible breeze. 
ThiH i:, the so-callecl iuountniii breeze. Duriug tlie clay, the 
presence of ariner, therefore lighter air near the earth, cauhes 
n general mu\ eiueiit 111' the I d l e y  slope. and nlso gives :x sen- 
sihle breeze. 

While in the Needle Rfomitniiis of sinitliwehterii Chilorado 
during tlie inst suninier, with the H a n  : i d  Unil ersity cliisn in 
1:oc~ky lfouutain geology, I 11:td :iii opportiiiiity to see these 
plienciiiiena uncler favorable condititmh. I n  all the ralleyh of 
these iiiouiit:xins, and 1Jarticularly in  tlie side v i i l l r~  s ( ~ f  tlie 
Itio (le las rlniiiins canyon. this teiii of niucls u a s  very 
iii:trked. Each 1 alley liacl i t h  in\ LI beli:ir:ite \\ ind. That is, 
during the day, in a west Jraiiiiiig valley there wns a west 1% intl, 
1)iit in a iiearliy east c1r:Liiiing ~ d l e y  ail east wind, SI) tliiit in 
pissiug from oiie siicli \alley to tlie other a reverbal of wind 
clirevtion T V : ~  experieiicetl. 

The Juration ( ~ f  each uintl seeniecl to clepentl nluiost entirely 
on the time tliitt the sun eiiterecl the valley in the morning and 
left i t  :at night;  or iii other worcls, it \\as cle1)eiiclent IJn the 
t h e  when iioctnrnal cooling ceased and iliiirnnl xtriiiing 1)e- 
gan an11 vice versa. But, though the hours of duratioii f o i  
either wind varied lwcause of locitl topogr:xpliy, and from day 
to clay. according to p n e r n l  atmrispheric conclitionh, the aver- 
age hours renininerl fairly constant. Thus, in this particular 
region the valley wind ordinarily prevaileil from S or 9 a. in. 
until 6 or 7 p. in., and  the iuoiiiitain wind from S or 9 p. m. 
until 6 or 7 a. iii., leaviug lx tneen  the t n o  wiiicls a transitional 
period o f  relati1 e calm. 

In  tlie case of two valleys heailing together, there is, as we 

SII\I.llllll I l i ,  1!1111 

This i h  the \alley breeze. 

'Auturtlly experienced at this station. 
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have seen during the daytime, a condition of two opposing 
winds blowing toward each other. What  is the result? No 
observations were obtained a t  the time which woulcl explain 
this point. However, Ham ‘ says that  the daytime wind from 
the deeper valley, resulting from the warming of a greater 
hocly of air, will cross the dividing line and blow clowii the 
shallower valley. To support this he cites the case of the Inn  
and tlie Maira rivers, where the clay wind from the deep valley 
of the latter extends over the pass separating the two and gives 
a down-valley wind along the lienclwaters o f  the Inn. Under 
similar ooiiditions, it is probable that the same phenomena can 
be founcl in this country. 

Although both these mountain nnd valley n-incls, a- observed 
in Colorado, were very constant iu  their daily recurrence, 
they were entirely interrupted 1)s a cyclonic disturliance, and 
somewhat modified during spells of general cloudiness. 

The passage of thnnderstorius across a vnlley showecl still 
more marked control over the breezes. \\Iiile in the iieigh- 
borhood of Diirango, in  the Aniiiias Yalley, nhicli ruiis north 
and south a t  this point, the iiioveiiients of a tliuiiderstorm wross 
the valley to the south of the ohserver entirely reversetl tlie 
wind direction, so that  during tlie passage of tlie storni tlie 
nind blew clown tlie valley froin the north, instead of  up  thP 
valley from the south. I n  tliis 1):wtimlar (’ase the reversal o f  
wind direction resultecl in R change froin a warin soutli n ind 
to a cool north w i d ,  and b:rck to soiith again, all in the space 
of less than twenty minutes. But  the pawafie of a storm 
across the valley to the nurth of the ol)ser\er was seen later 
to  hare no effect upon the wind beyoncl a slight increase in 
velocity. 

No suali interruptions were observeel in the case o f  iiioun- 
tain breezes, bu t  it is reasonable to su1q)ose tlint they do 
occur, the more so because mouutaiii breezes are as a rule 
weaker than valley breezes. Tlie c:Liise of the interru1)tiioii 
lies plainly enough in the radial circulation o f  air aroun~l the 
storm center. 

I n  a single iiistance one other iiioditicntioii of tlie valley 
wind was observed. Near the lieacl of Ten Mile Creek, a 
trilnitary of the Aiiiiuns mine fi1.e i d e s  above Needletoil, the 
valley bottom is occuliiecl 1))- Balsnai Lalie. ab(J11t une-half 
mile long- hy one-quarter of a mile wide. This lake is a t  an 
elevation of about 11,450 feet; is fecl loy streams riiiiiiing from 
melting snow fields, aucl had, tluriiig the neelc of our stay 
there, a mnxiiuum temperature of abut 45’ F. During tlie 
clay, therefore, the water was iuiicli cooler, often iuore than 
2.5’ cooler, than the air in the surrounding valley. I n  :z sinall 
gorge a t  tlie outlet of this lake in  the afternoon I oliser\etl n 
feeble wind blowing oiit froiii the water snrfwe. tlint is, don ii 
valley, in direct oppositioii to the general valley v iiicl. Though 
this contrary wind was perc.el’til)le for only a sliort cli.;taiice 
from tlie lake, its occiirreiice is easily explainrcl, and it seeiiis 
probable that more o1)serratiuiis wonld iiiclicate a general in- 
terruption of both valley ant1 mountain lweezes. 

W A T E R S P O U T S  A T  C A P E  M A Y ,  N. J., AUEIUST 24,1902. 
By 1)r. C‘ Fviitniiie Rlnol) Leialy, d,itwl flliln,lrlpliia, sqDt8 iiibpr 5, 1!10?. 

Because of tlie great interest ant1 cnmparative rarity of 
waterspouts, I report as an eyewitiiess a iiiost iuteresting 
storm which occurred off C‘ape M n ~ ,  August 24, IS02. a t  10:30 
a. m. Looking out tn sea, about 1 iliile, slightly west of n line, 
from the center of tlie town to  Chpe Heillopen light, there 
was a dense black, overlianging chi id  ; froiii its bontli edge 
there hung a black column, 1ierpentlicnlnrly to the oce:m, 
the base was enveloped in n clenqe c*lou;ly steaiii-like iiiist. 
The estrenie end enterecl tlireutly into tlie tlriisest part  of 
the cloucl. The sides of the ci11111~ii were pnrdlel, and i t  

Ham,  J. ‘‘ Lelir1mc.h il1.r AIetwirilliigie,” p. 439 : m i l  Z. ().  C+ AI.. 1855. 
Vol. SS, p. 139. 
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seemed to  be of the same density from top to bottom ancl from 
side to  side. The accompanying cut‘  gives a most accurate 
view as it was in reality. One curious feature of this dense 
cloucl was that  it seemed to be absolutely alone. Surround- 
ing cloucls mere few, ancl none other so dense. From the 
ral’idity with which it eiilargecl there was not the slightest 
doubt hu t  that  it was fecl from this enormous waterspout. 
Shortly after the first column faded away, the base seeiuingly 
enveloped in steam, almut 200 yards distant another column 
foriiied, apparently suddenly, the first column remaining only 
in tlie form of a pedicle. :tiyearing to hang from the clouds, 
about one-fourth the originid length. Almut 400 gnrds to tlie 
left another coluinn appeared, a t  no time was there more than 
one complete coluuln, the others fading away and then return- 
ing. Tlie first columii ahuost entirely disnppeareil, 1)ut re- 
turned more dense than ever before, with the total clisappear- 
aiice of the nther two w-ntersponth; they continued for fully 
forty minutes in alinost the same location. 

There was a heavy depressing feeling in the atmosphere. 
The ticle was high a t  about 11 a. 111. ; it was unusually high a t  
this hinir. The wind was iiicreasiiig lnit the sea was iinusii- 
ally cdni  but, cholqiy in the course o f  the storm. 

Liviiig tlirectly oii the lrencli, I saw alinost over the back 
louilclingr o f  the house. SO low that one could have easily 
thrown n linll into tlie iuass, an enorninus bottle-shaped cloud, 
wliite aiicl dense. lianging froiii the cloud. with tlie neck point- 
inx. t o w t r c l  tlie eartli. It n1q)earerl to lte S to 9 feet long and 
nl)out 4 feet in iliaiiirter. Sliortly tlie nevk 1iec:tiue greatly 
eloiigatecl :tiit1 S or 10 feet of tu1)infi seeined to protrude. 
During this change there was coiisicleralde wintl, with enor- 
iiious t h l J S  of miu, the largest 1 have ever seen. This mass 
crossed the etlge o f  the lionse, there being great disturbance 
in tlie wind but  not until it renchecl the lieacli was there 
noticed any circular or spiral 11101 eineiits. The first object 
met was a mi:ill dog mhicli endeavored to return home but 
was lifted off liis fore feet aut1 turned around and around in 
tlie direction of tlie haiidls of a clock. Not once was this 
1)onr friglitenecl miiiiial alde to refiain liih feet until he inanaged 
to get so f:tr iuto the outskirts of the whirl\vintl as to regain all 
four feet niid run away. The next object was a large .‘Aq’ tent 
which, though very securely pinned (lowii. was lifted 1111 and 
m c l  torn completely off tlie staples excepting one fastening; 
the tent twirled rouiid ancl rouiicl and remained suspended 
I)eri)endic,ulnrly in the air for se\ ern1 ininutes:. the .whirlwind 
passing over i t  finally. As tlie sand was renclied we saw the 
dense inass clrawii up into :I (yli i i i lr ical  shape which ciiiickly 
passed to the breakers, and when there aliuoht as tliougli a 
curtain was raisetl, the waterspout a1ope:tred froiii the base 
iipu aril. The cnlumn was tleiise and b l w k ,  the base enveloped 
in mist; there was no distinct rotary direction but  the choppy 
sea was twirlecl nncl seemet1 to flow in all directions. During 
the formation of thi.; last coluinn there mas considerable 
rain lmt  110 hail. although tlie size and force with which tlie 
en(ornious d r o p  struck cnusecl one to  stop ani1 look for hail. 
There was rery little thunder a11d lightning. Tlie c1ist)urbance 
reiiinined in tlie water possibly tifteeii minutes after the clis- 
nppearance of  tlie waterspouts. At, one t h e  there were four 
in&\ ic1ual waterspouts to he seen, bu t  oiily one entirely per- 
fect at  any one time; the other t h e e  merely formed the 
pedicles wliich hung froiii the cloucl. The first coliiiun remain- 
ed on and oft’ for more tlinii half : ~ n  hour. The last one re- 
iuaiiiecl not more than eiglit to ten iuiiiutes. 

n half tnnr rr1imIua+iou o f  au ailiiiira- 
lilr li1iotiigr:iIili tahcu 11y ai1 ii i ikiiowii  1 t t 1 . d  nitist. re1iiewiiting the third 
~ t f  tlir series ~ ) f  wntri.+piiiit.i. After + I ) I I ~ P  delay n colty o f  this photo- 
gralbli \ \a< oIit:tiuril, I lu t  in tlir menn tiiiir the original iirgatiw serii i~ 
t t i  hare  t~rrn nlterrtl lty the addition of 1iut.s that tlr5trt)y it< rallie for 
nirtr~ Irolnyi~d Stiiily. ant1 we I i a \  P. tlirwfort., with ~iiucli regret, tleciclecl 
nOt to reproduce it.-ED. 

~ ~~ ~~~ ~~ ~~ 
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